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21909 PC 1 

international application No. 
PCT/DK99/0O503 



25 .03. 2000 



IMPORTANT NOTIFICATION 



International filing data (day/monthtye?r) 
28/09/1999 



priority date (day/month/yaar) 
28/09/1993 



Applicant 

CARLS6ERG A/S et al. 



- h „ annexes it any is b^g transm^d to the Internationa. Bureau tor communication 
2. A copy of the report and its annexes, it any. is db a 
to all the elected Offices. 

« k un-d O.fices the Internationa. Bureau will prepare an English translation ot the 



4 ~rn US ,ente =;= .e^ 

S^rS^S*— Bureau wit h Pom, PCT«. 

For (urther de.a.ls on ,o a PP ,ic abl e time and requirement, of the e,c,»d Offices. Vo.ume C 
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PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agents file reference 
21909 PC 1 



Sea Notification of Tr&nsmtttaJ of International 



International application No. 
PCT/DK99/00508 



aeM ^uuiiv°"«M _ „ T!ID[; . ,,, ft i 

FOR FURTHER ACTION Preliminary Exa mination R»port<F«m PCT7IPEA/416) 

Priority efat» (day/month/year) 



international filing date (day/monthtyear) 
28/09/1999 



28/09/1998 



internafcnV Patent Classification t )PC) or national classification arid IPC 
C08G65/32 



Applicant 
CARLSBERG A/S et al. 



7~T^ntern a ticna l p T : ^^r/ examination reporl t has been prepar 
and is transmitted to the applicant according to Article 36. 



^Tb^Mhis international Preliminary Examining Authority J 



2. 



Th,s REPORT consist, of a total of 6 sheets, including this cover sheet. 
□ Thl5 .port is aiso accompanied Py AN„ ^^^^ 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



□ NotLabiisl^n, ,t opinion w» «^ to noveKy. Hw-*v. «, P .nd industriai applica.iiity 
citations and explanations suporting such statement 



, observations on the international application 



1 




II 


□ 


HI 


□ 


IV 




V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date af submission of the demand 
25/04/2000 



Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 
ahi D-30298 Munich 

Tel. +49 39 2399 - 0 Tx: 523658 epmu d 
Fax: +49 39 2399 - 4465 



Date Of completion of this report 
25.08.2000 



Authorized officer 



Rousseau. F 

Telephone No . + 49 89 2399 8297 
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INTERNATIONAL PRELIMINARY lntematio na. app.ication No. PCTVD K99/00508 
EXAMINATI ON REPO R T — 

the rein since th»y do not contain amendments ): 
Description, pages: 

as originally filed 



1-30 



Claims, No.: 
1-36 

Drawings, sheets; 
1-9 



as originally filed 



as originally filed 



2 The amendments have resulted in the cancelation of: 

□ the description, pages: 

□ the claims, Hos.: 

□ the drawings, sheets: 

- sraMsasBSWsr 



4. Additional observations, if necessary: 



IV. Lack of unity of invention 

1 , n response to the invito to re*,*, or pay add^na, .eos *o app.icant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

B neither restricted nor paid additional fees. 
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INTERNATIONAL PRELIMINARY , ntemat ,on a . appiication No^PCT7DK99/^ 
EXAMINATION RE PORT . : 

□ complied with . 

g not complied with lor the fallowing reasons: 
see separate sheet 

t . * « — ~ - r — *— - - — ' — ' 

examination in establishing this report: 

D a " PartS ' , - m S 1 3 (part) B S7-11 (p art) .13,14,1S(part).l7-18,19-36( P ar,). 

S the parts relating to cla.ms Nos. 1-3 (part), b, ^ 

. h r Article 35(2) with regard to novelty, inventive step or industrial 
V - ^^c^^SSS SU pP-n 9 ~* stamen, 



ivio- Claims 

Yes: Claims 1-3( Part ),S, 6 7-11 tt - rt >.13.14.150» rt ,.17.l..1»««P-0 

No- Claims 

Yes: Claims ^(p-O.S.8.7-11 ( pa rt ),13,14,5<p an >,7,e, 9 -36( P a rt ) 



Novelty (N) ^ c)aimfi 

Inventive step (IS) ^ ciajms 



industrial appncebillty OA) ^ 



2 Citations and explanations 
see separate sheet 
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International application No. 1 :DKD^'^ Jl -'- 



INTERNATIONAL PRELIMINARY 
^■WUNATION REPORT - SEPARATE SHEET 

r The .ternationa. Boning Authority found ^ groups of inventions in th.s 
international application, as follows: 

, ^- ,. x "3R frwtiallv) ■ Macromonomers of polyethylene glycol 
c'ep 3 ^ — 'e-300 - on, «. r , rr «,. ~ 

Polyethylene glycol having repeat un.ts in the rang 
vinylphenylalkyl end-capping agent. 

36 (partially) : Su^a«er. re^ to ^ ^ ^ 

h av,ng repeat un.ts in the ^^onomers which are 

vinylphsnylalkyl end-capping agents (i.e. macru 

self-crosslinkable). 

oxetane group, 

The com mon concept linking the four above s^^^^oO and 
— of polyene ^^J^^a pi-"^ 
at least one end-capping agent, sa.d end capp.ng g ^ 
grou p. This ~c.ce* , = . *-» ^ ^ 1 ^ ^ paragraph 
et a... Makromo.. Chem^188 2 11 2 I correSponding paSsag e in the 
of the introduction, page 2116, item 3. ana w com mon 

experimenta, part on page 2 ,1 8 and the conclu.on page 21 g ^ 

« concept is a,^^ 

(see also exampte 1 and page 4. 1 ne ,41 ). contains 
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kflTinMA1 p REL1 MINARY Interna, application No. PCT/DK99/00508 

INTERNATIONAL PRELIMINAHT _ 

EXAMINATION R EPORT - SEPARATE SHEET, . 

. „ 1<3 ; mc i to 10 for their preparation (subject 2) are not 
■ process defined in present cla.ms 7 to 10 fo ^ P P fs afe 

present claims 7 to 10 (subject 2). 

for the above inventions (1) and (3). The following * 18 

fn ll r.^ 6-300 and wnlcn an end-capping agen, compna.ng an 

oxetane group are concerned. 

None of ,h. documents found by me ,n,. m ,.ion.l sea.cn au.honf, disclose, a 

subject-matter of present claims 1-3, 5, 6, 7 1 1 , id, i«. 
meets therefore the requirements of Art. 33(2) PCT. 

. . ip « c q-14 fD21 represent an equivalent closest 
US-A-5 352 756 (D1) and US-A-5 573 934 ^. reP |ajms since 

prior art for analysis of inventive step of the subject- matter o p ese *J 
U both relate to crossed D 2 ^m 15. 

"esent Cairns differs from the closest prior art docurnents >n haUhe 

be seen as to provide PEG-based resins wn h prese nt 

general , y used reaction -nations (see last paragr h o a 0 

application). ^ ^^^^^^ cWm 1 for end- 

teaches the use of «" n 9 Qt Q P bvious for a person skilled in the art to 

capping polymers. It was therefore not ^ de 

use the oxetane end-capping agen sdef ned , c.»m 

PEG-based resins which are quite labile to harsh ana g y 4 15 17 , 18 

conditions. The subiect-matter of present cla.ms 1-3, 5, 6, 7-11. , 
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.ntfcmationa. application No. PCT/DK99/00508 



- and 1 9-36 is therefore inventive as required by Art. 33(3) PCT. 

The subject-matter of present claims is industrially applicable (Art. 33(4) PCT). 

3 The article of Radeon et a,, in J. Am. Cham. See. (1999). 121(23). 5459-5466 
' (D3 ) has been published after the date of priority claimed for the present 
app ieattm but before its date of filing. If the present claims d.d not W *" 
limed Jight of priority, D3 wouid be relevant for assessing novelty and .nvent.ve 

step of the subject-matter of the present claims. 
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INTERNATIONAL SEARCH REPORT 



Intel Jnmi Application No 

PCT/DK 99/00508 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 C08G65/32 C08G65/26 C08F283/06 C07K1/04 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C08G C08F C07K 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim Nor 



J 



GNANOU ET AL. : "Macromonomer synthesis. 
New functional izati on methods" 
MAKROMOL. CHEM. , 

vol. 188, 1987, pages 2111-2119, 
XP002126363 

Page 2111, first paragraph of the 
introduction, Page 2116, point 3. and 
corresponding passage 1n the experimental 
part, Page 2117, conclusion 
page 2116, point 3, lines 13-15 



-/-- 



1-3,36 



1-4,6, 
11,12, 
15,16, 
19-36 



j % j Further documents are listed in the continuation o( box C. 


|y^ j Patent family members are listed in annex. 


* Special categories of died documents : 

"A" document defining the general state of the art which Is not 

considered to be of particular relevance 
"E* earlier document but published on or after the international 

filing date 

*L* document which may throw doubts on priority cialm(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

*0* document re/ erring to an oral disclosure, use, exhibition or 
other means 

*P" document published prior to the international filing date but 
later than the prionty date claimed 


T* later document published after the international filing date 
or priority date and not In conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document Is taken alone 

"Y* document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skiled 
In the art 

'V document member of the same patent family 


Date of the actual completion ot the International search 

23 March 2000 


Dale of mailing of the International search report 

126. 04 00 


Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patenttaan 2 
NL - 2280 HV Rllswnjk 

Tel. (+01-70) 340-2040. Tx. 31 651 epo ni. 
Fax: (+01-70) 340-3016 


Authorized officer 

Rou-sseau, F 
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C.( Continuation) DOCUMENTS CONSIDERED TO BE HELEVANT 



Category * Citation ot document, wrth indication, where appropriate, ot the relevant passages 



Relevant toctaim No. 



x,p 



x,p 



Jc 



HEMICAL ABSTRACTS, vol. 130, no. 8, 
22 February 1999 (1999-02-22) 
Columbus, Ohio, US; 
abstract no. 96182, 

BUCHARDT, JENS ET AL: "A chemically inert 

hydrophilic resin for solid phase organic 

synthesis" 

XP002126364 

abstract 

& TETRAHEDRON LETT. (1998), 39(47), 
8695-8698 , 

jtHEMICAL ABSTRACTS, vol. 121, no. 8, 
22 August 1994 (1994-08-22) 
Columbus, Ohio, US; 
abstract no. 84500, 

KAWAGUCHI , SEIGOU ET AL: "Fluorescence 

Probe Study of Micelle Formation of 

Poly( ethylene oxide) Macromonomers in 

Water" 

XP002126365 

abstract 

& J. PHYS. CHEH. (1994), 98(32), 7891-8 , 

J;HEMICAL ABSTRACTS, vol. 126, no. 22, 
2 June 1997 (1997-06-02) 
Columbus, Ohio, US; 
abstract no. 293659, 
NOMURA, EIJI ET AL: "Radical 
Polymerization Kinetics of Poly(ethylene 
oxide) Macromonomers" 
XP002126366 
abstract 

& MACROMOLECULES (1997), 30(10), 2811-2817 



1-3,36 



1,36 



'DATABASE CHEMABS * Online! 
CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 
OHIO, US 

RADEMANN, JOERG ET AL: "SP0CC: A Resin for 

Solid-Phase Organic Chemistry and 

Enzymatic Reactions on Solid Phase" 

retrieved from STN 

Database accession no. 131:129548 

XP002133382 

abstract 

& J. AM. CHEM. SOC. (1999), 121(23), 
5459-5466 , XP000882852 

-/- 



1,36 



1-3, 
5-11, 
13-15, 
17-36 
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C.( Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • 


Citation of document, with Indication, where appropriate, of the relevant passages 


Relevant to claim No. 


y 


JUS 5 352 756 A (MELDAL MORTEN P) 


1-4,6, 




4 October 1994 (1994-10-04) 


11,12, 
******* 






15,16, 






19-36 




claim 1 




A 




1-3, 






5-11, 






13-15, 






17-36 


Y 


/ 

JUS 5 573 934 A (H0SSAINY SYED F A ET AL) 


1-4,6, 




12 November 1996 (1996-11-12) 


11,12, 






15 16 






19-36 




column 5, line 44 -column 6, line 32; 






claim 15 




A 




1-3, 






5-11, 






13-15, 






1 / JU 


Y 




J US 4 774 356 A (INOUE SH0HEI ET AL) 


1-4,6, 




27 September 1988 (1988-09-27) 


11,12, 






15,16, 






19-36 




column 7, lines 34-43 






column 3, line 37; examples 1-4 




X 


— 

^WO 97 42242 A (0GAWA RYUTARO ;0KAN0 TERUO 


1,36 




(JP); KAT0 MASA0 (JP); NAGASAKI YUKI0 () 






13 November 1997 (1997-11-13) 






the whole document 




v 
T 


dUo Li dL L 


1-4 6 




page 17 -page 18 


11.12, 






15,16, 






19-36 




& DATABASE WPI 






Derwent Publications Ltd., London, GB; 






AN 1997-558926 '51' 






abstract 




A 


JUO 91 15952 A (CARDIOPULMONICS INC) 


1-3, 




31 October 1991 (1991-10-31) 


5-11, 






13-15, 






17-36 




(Javier t. 1 * jjay c tJ 




P.A 


JlO 99 29759 A (MACR0MED INC) 


1-3, 




17 June 1999 (1999-06-17) 


5-11, 






13-15, 






17-36 




page 9, formula 8 






claim 1 






-/— 
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C.(Conttnuatlon> DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 


Citation ot document, with indication, wh ere appropnaie, of trie relevant passages 


Relevant to claim No. 


A 


J£? 0 415 404 A (KANEGAFUCHI CHEMICAL IND) 
6 March 1991 (1991-03-06) 
the whole document 


1-3,36 
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INTERNATIONAL SEARCH REPORT 



It, .national application No 

PCT/DK 99/00508 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This International Search Report haa not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1 . Claims Nos : 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Claims Nos. 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 

an extent that no meaningful International Search can be carried out, specifically: 



3. Claims Nos. : 

because they are dependent claims and are not dratted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

Th»s International Searching Authority found multiple inventions in this intemationaJ application, as follows: 

see additional sheet 

t I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
' ' searchable claims. 

2. | | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. I j As only some of the required additional search fees were timely paid by the applicant, thi3 International Search Report 

covers only those claims tor which fees were paid, specifically claims Nos.: 

1-6,7-10 (partially) ,11-36 



4 ["I No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims, it is covered by claims Nos : 



Remark on Protest j j The additional search fees were accompanied by the applicant s protest. 

| x I No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



International Application No. PCT/DK 99/G0508 



FURTHER INFORMATION CONTINUED FROM PCT/1SA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-3 (partially), 36 (partially) 

Macromonomers of polyethylene glycol having repeat units in 
the range 6-300 and only one vi nyl phenyl al kyl end-capping 
agent (i.e. macromonomers which are not sel f -cross 1 i nkabl e) . 



2. Claims: 7-1Q (partially) 

Process for the preparation of macromonomers of polyethylene 
glycol having repeat units in the range 6-300 and only one 
vi nyl phenyl al kyl end-cappi ng agent . 



3. Claims: 1-3 (partially), 4 , 6, 11 (partially) , 12, 
15 (partially), 16, 19-35 (partially), 
36 (partially) 



Subject-matters related to macromonomers of polyethylene 
glycol having repeat units in the range 6-300 and which 
contain at least two vi nyl phenyl al kyl end-capping agents 
(i.e. macromonomers which are sel f-crossl i nkabl e) . 



4. Claims: 1-3 (partially), 5, 6, 7-11 (partially), 13, 14, 
15 (partially), 17, 18, 19-36 (partially) 



Subjet-matters related to macromonomers of polyethylene 
glycol having repeat units in the range 6-300 and an 
end-capping agent comprising an oxetane group. 
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..■formation on patent family m«mb*rs 



Intw onal Application No 

PCT/DK 99/00508 



Patent document 




ruDitcation 




raieni lamiiy 






cited in search report 




date 




member(s) 




date 


US 5352756 


A 


04-10-1994 


AT 


152143 


T 


15-05-1997 








AU 


3493493 


A 


03-09-1993 








BR 


9305894 


A 


19-08-1997 








CA 


2129442 


A 


14-08-1993 








L/C 




n 


28-05-1997 








DE 


69310148 


T 


31-07-1997 








WO 


9316118 


A 


19-08-1993 








DK 


625996 


T 


02-06-1997 








EP 


0625996 


A 


30-11-1994 








ES 


2101300 


T 


01-07-1997 








OP 


7503744 




T 


20-04-1995 





US 5573934 


A 


12-11-1996 




US 


5529914 


A 


25-06-1996 








us 


5858746 


A 


12-01-1999 








us 


5834274 


A 


10-11-1998 
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1 . A macromonomer of polyethylene glycol having repeat units in the range 6-300 
and having at least one end terminated by an ether group having the formula 

5 




where m is an integer of V10, and 
R is H or alkyl or aryl or arylalkyl. 

10 

2. A macromonomer having the structure: 

'CX 



15 



20 




where n is a real number of 6-300, 
and where X and Y each independently is a group of the formula 

where m is an integer of 1-10, and R is H or alkyl or aryl or arylalkyl, 

or where X is -OH, and Y is a group of the formula 

R 




O 



where m is an integer of 1-10, and R is H or alkyl or aryl or arylalkyl. 



3. A macromonomer having the structure: 




where R is H or alkyl or aryl or arylalkyl, 

and n is a real number of 6-300 as defined above 

and where X, Y and Z each independently is OH or a group of the formula 




where m is an integer of 1-10, a is as defined above, and R is H or 
alkyl or aryl or arylalkyl, 
provided that at least one of X, Y or Z is a group of the formula 

/ \ R 

-"(-fcb, 

where m is an integer of 1-10, a is as defined above, and R is H or 
alkyl or aryl or arylalkyl. 

4. A macromonomer according to claim 2 which is terminated by an 3-methyloxet 
3-ylmethyl ether group and has the formula: 





3 



O 



O 





where n - 6-300 



5 where R and m are as defined in claim 1 . 

5. A macromonomer according to claim 4, which has been acetylated or in other 
ways temporarily hydroxyl-protected on free hydroxyl groups. 

10 6. A process for the preparation of the macromonomers of claims 1 or 2 comprising 
reacting an alkali metal derivative of a polyethylene glycol having 6-300 repeating 
units with a halo substituted compound having the formula: 




15 



where Z is CI, Br, I, toluenesulfonyloxy or CF 3 S0 3 



and where m is an integer of 1-10, and R is H or alkyl or aryl or arylalkyl 



7. A process for the preparation of the macromonomer of claim 3 comprising reacting 
20 an alkali metal derivative of a polyethylene glycol having the formula: - 




where R is H or alkyl or aryl or arylalkyl and h is 6-300 
with a halo substituted compound having the formula: 



5 




where Z is CI, Br, I, toluenesulfonyloxy or CF 3 S0 3 

and where m is 1-10 and R is H or alkyl or aryl or arylatkyl 

8. A process according to claims 6 or 7 wherein the alkali metal derivative is a 
10 sodium derivative. 

9. A process according to claims 6 or 7 wherein the alkali metal derivative is a 
potassium derivative. 

15 10. A cross linked polymer formed by the polymerisation of a macromonomer 
according to claim 2. 



11. A cross linked polymer according to claim 10 wherein the macromonomer has 
the structure claimed in claim 4, the polymerisation is initiated by a cationic catalyst 
20 and the structure of the polymer may be represented by the structure: 



5 




where n — 6-300 



where R is as defined in claim 1 



12. A crosslinked polymer according to claim 10 wherein the macromer used for its 
preparation has the structure of claim 5 and the per-O-acetylated or in other ways 

10 temporarily hydroxyl-protected polymer structure analog to the hydroxylated 
structure of claim 1 1 is obtained. 

13. A cross linked polymer formed by the bulk polymerisation of a macromonomer of 
claim 3. 

15 

14. A beaded resin according to claim 11 or 1 2 formed by polymerization of droplets 
in silicon oil. 




6 

15. A beaded resin according to claim 11 or 1 2 formed by spray polymerization in a 
hot inert gas. 

16. The use of polymers prepared according to claim 10 as supports for organic 
5 synthesis. 

17. The use of polymers prepared according to claim 10 as supports for solid phase 
enzyme reactions. 

10 18. The use of polymers prepared according to claim 10 as supports for synthesis of 
peptides, DNA, RNA and oligosaccharides. 

19. The use of polymers prepared according to claim 10 as supports for peptide-, 
protein-, DNA- or RNA-ligation. 

15 

20. The use of polymers prepared according to claim 10 for chromatographic 
separations. 

21 . The use of polymers prepared according to claim 10 for affinity purification. 

20 

22. The use of polymers prepared according to claim 10 for protein immobilisation 

23. The use of polymers according to claim 1 7 in which the enzyme interact with a 
substrate or an inhibitor linked to the support. 



25 



7 



24. The use of polymers according to claim 10 in which the use involves release of a 
drug bound to the solid support. 

25. Release of a drug according to claim 24 where the release is mediated by an 
5 enzyme. 

26. The use of polymers according to claim 10 for solid phase magic angle spinning 
NMR spectroscopy . 

10 27. The use of polymers according to claim 10 for combinatorial chemistry. 

28. A beaded polymer according to claim 10 formed by suspension polymerization in 
silicon oil. 



15 29. A beaded polymer according to claim 28 where the beads are stabilized by a 
surfactant 



30. A beaded polymer according to 29 where the surfactant is obtained by radical 
polymerization of a mixture of acryioylated PEG-OMe and acryloyl propyl pentamethyl 
20 disiloxane. 



31 . A polymer according to claim 10 with addition of a short temporary crosslinker 
which may at a later point in time be selectively cleaved to result in expansion of the 
resin. 




8 



32. A polymer according to claim 31 where the short crosslinker has the structure 




where R is a alkyltden, aryliden, silane, siloxane thioether or ether bridge 
5 chemically susceptible to selective cleavage conditions. 

33. A macronomer according to claim 1-5 prepared according to claim 6 or 7 but 
with the inversion of electrophile and nucleophile so that the tosylate or triflate or 
halide of PEG is prepared and reacted with the metal alkoxide of 3-methy!-oxetan-3-yl 
10 methanol or vinylphenylpropanol. 



